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• Development of safer parabens that don’t 
induce MDSCs. 
• This data can be used to further understand the 
mechanisms of MDSCs 
• Investigate other xenoestrogens on their effect 
to induce MDSCs.
We would like to thank the Department of Biological and Environmental Sciences for 
Biology 404 (Immunology) and Dr. Amorette Barber for mentoring us throughout this 
project. We would also like to thank Dr. Conejo-Garcia for his previous work on 
MDSC.  
1. Fang H. et al, 2001. Chem. Res. Toxicol. 14(3): 
2. Cashman A. L. and Warshaw E. M. 2005. Am. J. Contact Dermat. 16(02): 57-66
3. Guo Y. and Kannan K. 2013. Environ. Sci. Technol. 47(24): 14442-14449
4. Lange C. et al, 2014. Chemosphere. 108: 101-106 
5. Svoronos N. et al, 2016. Cancer Discovery. 7(1): 72-85 
6. Gabrilovich D. I. 2017. Cancer Immunology Research. 5(1): 3-8
7. De Haas N. et al, 2016. Oncolmmunology. 5(7): 1-12
Research Question: Do endocrine disrupting compounds (EDC) mimic/block estrogen to alter 
differentiation of MDSC?
Hypothesis: Ethyl and Butyl-parabens will mimic estrogen to induce the differentiation of MDSC.
Figure 1 | The chemical structures of ethyl- and butyl-paraben and 
estradiol (β and 𝛼𝛼).1
Paraben as a Xenoestrogen
• Parabens are a group of alkyl esters of para-
hydroxybenzoic acids that have commonly been used 
as preservatives in food, cosmetics, and drugs.2
• Various research has confirmed paraben 
permeability by detectable levels in human urine, 
breast tissue, breast milk and plasma.3
• They can interfere with the natural endocrine system 
by binding to an estrogen receptor (ER).4
Myeloid-Derived Suppressor Cells & Cancer
• Estrogen stimulates myeloid-derived suppressor cell 
(MDSC) activity linked to malignant progression of 
ovarian cancer.5
• MDSCs are associated with immunosuppressive 
activity and can be found in high levels in patients 
with cancer.6
Figure 4: Parabens mimic Estrogen in increased secretion of 
IL-10 by MDSCs, inhibiting Th1 activation. Murine immature 
dendritic cells were cultured and the expression of IL-10 
cytokine was measured using a quantitative ELISA. This data 
represents averaged triplicate data sets which were compared 
against the natural log of known concentrations of IL-10 in 
pg/ml. Statistically significant t-tests (p-value < 0.05) are 
represented compared to Media (*) and compared to Estrogen 
(*). 
Figure 3: Parabens mimic Estrogen in skewing expression of Myeloid Derived Suppressor Cell markers. Murine 
immature dendritic cells were cultured and the expression of MDSC markers were measured using Flow Cytometry. 
This data represents averaged triplicate data sets. Statistically significant t-tests (p-value < 0.05) are represented 
compared to Media (*) and compared to Estrogen (*). 
Figure 5: Parabens mimic Estrogen in suppression of T cell 
proliferation. Murine naïve CD4 T cells were separated from the 
spleen using MojoSort. These cells were then cultured and T cell 
proliferation was measured using Optical Density (OD600). This 
data represents averaged triplicate data sets. Statistically 
significant t-tests (p-value < 0.05) are represented compared to 
Media (*) and compared to Estrogen (*). 
Figure 6: Parabens mimic Estrogen in Th2 T cell skewing. Murine naïve CD4 T cells were cultured and IFN𝛾𝛾 and IL-
4 skewing cytokines were measured using a quantitative ELISA. This data represents averaged triplicate data sets 
which are compared against the natural log of known concentrations of IFN𝛾𝛾 and IL-4 in pg/ml. Statistically 
significant t-tests (p-value < 0.05) are represented compared to Media (*) and compared to Estrogen (*). 
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Figure 2 | Immunosuppressive functions of MDSCs.7
Future Directions
• Parabens inhibit Th1 activation, there is an 
increase in secretion of cytokine IL-10 from 
MDSC
• Parabens suppress T cell proliferation
• Parabens skew Th2 activation in relation to IFN𝛾𝛾
and IL-4 cytokines
Parabens mimic Estrogen to induce the 
differentiation of MDSCs.
• Culture immature dendritic cells with 
estrogen and parabens
• Flow Cytometry to measure MDSC 
markers
• ELISA to measure Th1 inhibition
• Mojo Sort to isolate naïve CD4 T cells
• MTT CD4 T cell proliferation assay
• ELISA to measure CD4 T cell skewing
